Introduction
Food retailers use temporary price reductions, feature advertising, and displays to increase sales, revenues, and market shares. Feature advertising has been a common retail practice and includes retailer specific best-food-day advertising, store flyers, circulars, and other materials. Most of the retail advertisements are brand specific with some being major and others are relatively minor (line ads).
In-store promotional displays include the display of the products in secondary locations, cut cases placed next to regular shelf location, and those displays in primary locations but with special efforts. Displays give the product of interest more visibility and may increase the sales of the product. Temporary price reductions (TPRs), as defined in this study are price decreases that are greater than 5% of the regular prices (a regular price is the median of all prices within 5% of the maximum price in the previous seven weeks).
Sometimes feature advertising and displays may come with price reductions.
When price reductions are used with feature advertising and displays, additional price effects on the sales of the products of interest could occur. In addition, a price reduction itself may have a separate advertising effect on the demand for the product of interest.
Generally, increased sales of the brands or products as a result of feature advertising and displays come from at least three sources: the decreased sales of competing brands or products, more buying customers, and more purchases per buying customer. When most of the increased demand for the product or brand of interest comes from decreased sales of competing brands or products in the same store, the store may not benefit from promoting brand or product. When the increased demand of the product comes from decreased demand for similar products in competing stores, the retailer could benefit from the promotion. The purpose of this study is to examine the impacts of TPRs, brand feature ads, and displays on the demands for different brands of orange juice (OJ) in a retail chain and competing stores in the same trading area.
Methodology
Following Barten, an approximation to demand is the Rotterdam model which can be written as The promotional (feature ad and display) coefficients can be written as (Brown and Lee 1993, 2002) (3)
where γ hj k =∂ln(∂u/∂q h )/∂a j k for i, h = 1, . . ., n.
Expressions (3) can be used to impose restrictions on the effects of retail promotional tactics on demand (Brown and Lee 1993, 2002; Duffy 1987 Duffy , 1989 Theil 1980 ). Because of the limited observations available for the study, the parameter space is reduced to a manageable size. Following Theil (1980) , we assume that promotional tactics only affect marginal utility of the brand in question, resulting in the restriction β ij k = -π ij γ jj k , and that tactic k is equally effective across brands, further resulting in γ jj k = γ k .
Hence, equation (3) becomes
Imposing the forgoing promotional restrictions, the demand model (1) can be written as
because of the adding-up restriction, Σ i π ij = 0. Thus, in the Rotterdam model, although any change in promotional activities would reallocate total expenditure to across goods, total expenditure remains constant.
Data
Nielsen provided weekly data on gallon sales, prices, and TRP, brand feature ads only, displays only, and feature ads and displays. The promotional variables are measured in terms of %ACV. The period from weeks ending on 07/03/04 through 06/24/06 (104 weeks) was studied. Demand model (4) was applied to sales data for a retail chain. The chain in question will be referred to as Retailer X in this study and competing grocery stores will be called X COMP. Results Table 1 shows the iterative seemingly unrelated regression estimates of equation (8) marginal utilities for the products studied. However, the estimate for TPRs was statistically not different from zero, i.e., TPRs had no additional advertising impacts on the gallon sales of the OJ brands studied (TPRs did impact demand, however through prices). The magnitudes of the promotional activity parameters show that feature ads and displays had the highest impact on OJ demand, which is followed by displays only, and feature ads only, TPRs had the least impact.
Because the estimate for TPRs is statistically not different from zero, this retail promotional tactic will not be discussed further. The impacts of a ten %ACV points increase in the rest three promotional tactics, i.e., feature ad only, displays only, and feature ad and displays, evaluated at sample means, are presented in Table 2 .
Results indicate that promotional activities increased the demand for the brand/product being promoted; therefore, there is an incentive for brand owners to promote their products using TPR, feature ads, and displays. Retail promotions often come with price reductions. As shown in this study, price reductions or increases could result in positive or negative revenue gains depending on consumers' responses to these price changes. Whether a retailer can benefit from these promotional activities depends on the type of promotion, the brand being promoted, and whether there is a price reduction. Results show that the combination of feature ads and displays had the largest impacts on retail revenue among the four promotional tactics studied and temporary price reduction had no advertising impact on retail revenue. Results also show that when
Retailer X promotes an OJ brand using any of the tactics examined in this study, a larger portion of the increased demand for promoted brand comes from reduced demand for Other Brand OJ sold by Retailer X and a smaller portion comes from the decreased demand in Retailer X's competing stores in the same trading area. The numbers in parentheses are standard errors of the estimates.
*Statistically different from zero at α = 0.05 level. ** Statistically different from zero at α = 0.10 level. 585 3, 739 92, 322 3, 697 82, 915 48, 
